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PROBLEM TO BE SOLVED: To suppress degradation in the 
planarity of a wide wiring due to dishing in chemical mechanical 
polishing by providing a wide wiring on a semiconductor element 
and making a slit in the planar region of each wiring layer. 
SOLUTION: An insulation layer is formed on the major surface 1A 
of a semiconductor chip 1 on which an MOS transistor 5 is formed 
and the first layer 7A of wiring is formed thereon. A wiring pattern 
is formed by etching an insulator 6 and a metal for forming the first 
layer 7A of wiring is deposited and then it is etched to make a 
plurality of slits 9 at specified positions in the region of pad 2A1 on 
the first layer 7A of wiring. Subsequently, the first layer 7A of 
wiring and the region of pad 2A1 are formed by damascene method 
for planarizing it by chemical mechanical polishing. According to 
the method, degradation in the planarity of a wiring pattern due to 
dishing in chemical mechanical polishing can be suppressed. 
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SEMICONDUCTOR DEVICE AND FABRICATION THEREOF 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The semiconductor device characterized by preparing the slit in the 
semiconductor device which has the pad which consists of multilayer-interconnection 
structure in the plane region of each wiring layer of said wiring or 
multilayer-interconnection structure large wiring of the width of face prepared on the 
semiconductor device by the DAMASHIN method, or after the wiring. 
[Claim 2] The semiconductor wafer characterized by preparing the slit in the plane 
region of each wiring layer of said multilayer-interconnection structure in the 
semiconductor wafer which has the pad which consists of multilayer- interconnection 
structure of using for the probe of the test element group (TEG) of a semiconductor 
device electrically connected to wiring prepared on the semiconductor device by the 
DAMASHIN method. 

[Claim 3] the wiring top prepared on a semiconductor device DAMASHIN - the 
manufacture approach of the semiconductor device equipped with the process which 
forms the pad of multilayer-interconnection structure by law - setting - said 
DAMASHIN - the manufacture approach of the semiconductor device characterized by 
to provide the process which forms a slit in the plane region of each wiring layer of said 
multilayer-interconnection structure before performing dishing in law, and the process 
which carry out chemical mechanical polishing of the thing in the condition that a slit 
was formed in this plane region, carry out flattening, and carry out a laminating one by 
one. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] . 

[Field of the Invention] This invention relates to the semiconductor device and 
semiconductor wafer which have the pad which consists of multilayer-interconnection 
structure large wiring of the width of face especially prepared on the semiconductor 
device about LSI using a semiconductor device and this with the 
multilayer-interconnection structure established large wiring of the width of face 
formed by the DAMASHIN method, and on the wiring, and after the wiring. 
[0002] 

[Description of the Prior Art] Conventionally, there are the semiconductor device and 
semiconductor wafer of structure which form monolayer wiring on a semiconductor 
device using the DAMASHIN method, and form on it the pad which consists of 
multilayer- interco nne c tion structure . 
[0003] 

[Problem(s) to be Solved by the Invention] this invention person found out the following 
troubles, as a result of examining said Prior art. 

[0004] When the width of face of the pattern of the pad of said 
multilayer-interconnection structure is wide, it is chemical mechanical polishing 
(CMP-Chemical Mechanical Polishing hereafter). As the dishing effectiveness by the 
polish rates of a wiring field and an insulator layer field differing at the time of the 
polish called CMP arises and it is shown in drawing 6 (sectional view of the 1st layer of 
wiring which cut a with B B ! of a Fig. with the top view, and cut b with the tangent) 
Crevice 3'Ais formed in the plane region of putt 3 f , and the surface smoothness of putt 
wiring deteriorates remarkably. 

[0005] In the pad of multilayer- interconnection structure using said DAMASHIN 
method, when the width of face of the circuit pattern of the plane region of each wiring 
layer is wide, in case the metal for wiring is embedded at Mizouchi formed of the 
insulator layer, compared with a periphery, as for the center section of the circuit 
pattern, the altitude becomes low. That is, in case an insulator layer is etched and beer 
(Via) is formed, Via which is not penetrated in the center section is formed. 
[0006] In the pad of multilayer-interconnection structure using law the two 
aforementioned reasons DAMASHIN ■- As shown in drawing 7 , when the width of 
face of the circuit pattern of each wiring layer of wiring layer TA'T F is thick, between 


V 


a center section and the periphery of the circuit pattern of each wiring layer TA'T F 
Since the difference in elevation arises and surface smoothness deteriorates, when a 
circuit pattern uniform to a large area as usual is arranged, the pad especially used for 
the probe of the test element group (TEG) for evaluation of a semiconductor device 
There was a problem that it was very difficult to secure the surface smoothness of 
wiring. 

[0007] Therefore, since Via which that by which the probe of the test element group 
(TEG) for evaluation of a semiconductor device is not certainly connected to said pad 3' 
produces, or is not especially penetrated in the center section of the insulator layer 6 
was formed, the part which cannot take electrical installation between wiring layers 
arose, and there was a problem that a test was impossible. 

[0008] For the crevice according [ accord / 3' / the pad of multilayer-interconnection 
structure / 3'A ] to the dishing effectiveness, and 6\ in said drawing 6 and drawing 7 , 
an insulating layer and 6 ? A are [ the 1st layer of wiring the 6th layer of wiring, and 8' 
of an interlayer insulation film and 7'A-7'F ] contact wiring. 

[0009] The purpose of this invention is to offer the technique which can reduce 
degradation of the surface smoothness of large wiring of the width of face by dishing at 
the time of CMP polish, or pad wiring. 

[0010] other purposes of this invention - DAMASHIN - in the pad of 
multilayer-interconnection structure using law, also when a pattern uniform to a large 
area as usual is arranged for the pad used for the probe of the test element group 
(TEG) for evaluation of a semiconductor device, it is in offering the technique which 
can secure the surface smoothness of wiring. 

[0011] Other purposes of this invention are to offer the technique which can ensure the 
test of a semiconductor device. 

[0012] Other purposes and new descriptions will become clear by description and the 

accompanying drawing of this specification at said row of this invention. 

[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is 
briefly explained among invention indicated in this application. 

[0014] (l) In the semiconductor device which has the pad which consists of 
multilayer- interconnection structure, the slit is prepared in the plane region of each 
wiring layer of said wiring or multilayer-interconnection structure large wiring of the 
width of face prepared on the semiconductor device by the DAMASHIN method, or 
after the wiring. 

[0015] (2) In the semiconductor wafer which has the pad which consists of 


\ 


multilayer-interconnection structure of using for the probe of the test element group 
(TEG) of a semiconductor device electrically connected to wiring prepared on the 
semiconductor device by the DAMASHIN method, the slit is prepared in the plane 
region of each wiring layer of said multilayer- interconnection structure. 
[0016] (3) the wiring top prepared on the semiconductor device - DAMASHIN - the 
manufacture approach of the semiconductor device equipped with the process which 
forms the pad of multilayer-interconnection structure by law - setting - said 
DAMASHIN - providing the process which forms a slit in the plane region of each 
wiring layer of said multilayer- interconnection structure before performing CMP in law, 
and the process which carry out CMP of the thing in the condition that the slit was 
formed in this plane region, carry out flattening, and carry out a laminating one by one. 
[0017] according to the above-mentioned means - DAMASHIN - since the object area 
polished by preparing a slit large wiring of width of face or after the wiring in the plane 
region of each wiring layer of multilayer-interconnection structure becomes small 
before performing CMP in law, the crevice by the dishing effectiveness is not produced. 
Thereby, degradation of the surface smoothness of the circuit pattern by dishing at the 
time of CMP polish can be reduced. 

[0018] Also when this arranges a circuit pattern uniform to a large area as usual for 
the pad used for the probe of the test element group (TEG) for the quality evaluation of 
a semiconductor device in the pad of multilayer- interconnection structure using the 
DAMASHIN method, the surface smoothness of wiring can be secured. 
[0019] 

[Embodiment of the Invention] The operation gestalt of this invention is explained with 
reference to a drawing below at a detail. 

[0020] In addition, in the complete diagram for explaining an operation gestalt, what 
has the same function attaches the same sign, and explanation of a repeat is omitted. 
[0021] (Operation gestalt l) The chip top view in which drawing 1 shows the outline 
configuration of RAM on the semiconductor wafer of the operation gestalt 1 of this 
invention, and drawing 2 are the sectional views cut with the A- A 1 line of the pad part 
of the test element group (TEG) of drawing 1 . For a test element group's (TEG) pad, 
and two A2, in drawing 1 , the pattern for a test and 2 A3 of wiring and 3 are [ a RAM 
(LSI) chip / in / in 1 / a wafer condition /, the test element group (TEG) for a test 
(quality evaluation) in 2, and 2A / a test element and two Al / the pad of RAM chip 1 
and 4 ] memory mats, drawing 2 - setting - 1A the principal plane (front face of Si) 
of the RAM (LSI) chip 1, and 5 - for an interlayer insulation film and 7 A, as for the 
2nd layer of wiring the 6th layer of wiring, and 8, the 1st layer of wiring, and 7B-7F 


are [ an MOS transistor and 6 / an insulating layer and 6A / contact wiring and 9 ] slits. 
[0022] As shown in drawing 1 , the RAM (LSI) chip 1 in the wafer condition of this 
operation gestalt 1 is equipped with the test element group (TEG) 2 for a test (quality 
evaluation), the pad 3 of RAM chip 1, and the memory mat 4. 

[0023] The pad two Al of test element 2A and a test element group (TEG), the pattern 
two A2 for a test, and wiring 2 A3 are prepared for said test element group (TEG) 2. 
[0024] As said pad two Al is shown in drawing 2 , on principal plane (front face of Si) 
1A in which MOS transistor 5 of the RAM (LSI) chip 1 was formed An insulating layer 
(SiO two-layer) is formed, 1st layer 7of wiring (aluminum, Cu, etc.) A is formed on it, 
and it has the composition of having connected electrically 1st layer 7of this wiring A, 
and the electrode of said MOS transistor 5 with said contact wiring (W etc.) 8. Two or 
more slits 9 are formed in the field of the pad two Al of 1st layer 7of said wiring A. As 
shown in drawing 3 (sectional view which cut a with the top view and cut b with the 
A-A' line of a Fig.), the width of face of a slit 9 is about 2 micrometers, and 80-100 
micrometers of wiring width of face are 2. Spacing between said slits 9 is a distance (for 
example, 8-10 micrometers) which is extent which the dishing effectiveness by the 
polish rates of a wiring field and an insulator layer field differing at the time of polish 
by CMP mentioned above does not produce. Namely, what is necessary is just the area 
whose area on the field of the pad two Al separated to the slit 9 is extent which the 
dishing effectiveness by the polish rates of a wiring field and an insulator layer field 
differing at the time of polish by CMP mentioned above does not produce. 
[0025] 1st layer 7of said wiring (aluminum, Cu, etc.) A etches said insulator layer 6, 
forms a circuit pattern, depots the metals (aluminum, Cu, etc.) used as 1st layer 7of 
wiring A, and by etching, as shown in drawing 2 and drawing 3 , it forms two or more 
slits 9 for this in the predetermined location of the field of the pad two Al of 1st layer 
7of said wiring A. and DAMASHIN which carries out CMP polish and carries out 
flattening of it - the field of 1st layer 7of wiring A and a pad two Al is formed in law. 
[0026] thus, DAMASHIN - when the field of the pad two Al of 1st layer 7of wiring A is 
formed by law, since the object area polished becomes small, the crevice by the dishing 
effectiveness is not produced by forming two or more slits 9 in the field of the pad two 
Al of 1st layer 7of wiring A. Thereby, the surface smoothness of 1st layer 7of wiring A 
can be improved. 

[0027] It is made the same. The field of the pad two Al of 2nd layer 7of said wiring B 
Said insulator layer 6 is etched, a circuit pattern is formed, and the metals (aluminum, 
" Cu, etc.) used as 2nd layer 7of wiring B are depoted. This by etching <A 
HREF="/Tokujitu/tjitemdrw.ipdl?N0000=237&N0500=l 
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drawing 2 And as shown in drawing 3 , two or more slits 9 are formed in the 
predetermined location of the field of the pad two Al of 2nd layer 7of said wiring B. and 
DAMASHIN which carries out CMP polish and carries out flattening of it ■■ the field of 
2nd layer 7of wiring B and its pad two Al is formed in law. And the field of the pad two 
Al of 1st layer 7of wiring A and the field of the pad two Al of 2nd layer 7of wiring B are 
electrically connected with the contact wiring 8. 

[0028] formation of the field of the pad two Al of 1st layer 7of said wiring A, and 2nd 
layer 7of wiring B - the same - carrying out - 3rd layer 7C of wiring - wiring 6th - as 
sequential formation of layer 7F is carried out, it connects electrically with the contact 
wiring 8 and each wiring layer eye is shown in drawing 2 , the pad two Al of 
multilayer-interconnection structure is formed. 

[0029] Moreover, in every process of wiring, electric evaluation is attained by making it 
the pad two Al of multilayer-interconnection structure in this way. That is, even if the 
semiconductor wafer with which the quality check by electric evaluation has completed 
even the 1st layer even of wiring is also a semiconductor wafer which even the 6th 
layer even of wiring completed, it becomes possible. 

[0030] according to [ so that the above explanation may show ] this operation gestalt 1 
- DAMASHIN - before performing CMP in law, since the object area polished becomes 
small, the crevice by the dishing effectiveness is not produced by forming a slit 9 in the 
plane region of the pad each multilayer-interconnection structure's wiring layer's, or a 
test element group's (TEG) pad two Al. Thereby, degradation of the surface smoothness 
of the circuit pattern by dishing at the time of CMP polish can be reduced. 
[0031] Also when this arranges a pattern uniform to a large area as usual for the pad 
prepared for the test element group (TEG) for the quality evaluation of a 
semiconductor device in the pad of multilayer-interconnection structure using the 
DAMASHIN method, the surface smoothness of wiring can be secured. 
[0032] With said this operation gestalt 1, although a test element group's (TEG) pad 
two Al was mainly explained, probably, this invention is easily understood are 
applicable also to the pad which consists of multilayer-interconnection structure of a 
common semiconductor device from the above-mentioned explanation. 
[0033] (Operation gestalt 2) Drawing 4 and drawing 5 are the top views of the pad part 
of the test element group (TEG) of RAM of the operation gestalt 2 of this invention. 
[0034] The pad of the test element group (TEG) of this operation gestalt 2 changes into 
slit 9A or 9B the configuration of two or more slits 9 called at the field of the pad two 
Al in said operation gestalt 1 at interlayer insulation film 6A, as shown in drawing 4 


and drawing 5 . 

[0035] Thus, from preparing slit 9A or 9B by interlayer insulation film 6A, since the 
object area polished becomes small, the crevice by the dishing effectiveness is not 
generated. Thereby, degradation of the surface smoothness of the circuit pattern by 
dishing at the time of CMP polish can be reduced. 

[0036] It cannot be overemphasized that this invention is applicable in all the things of 
the multilayer-interconnection structure formed wiring of the structure which aimed at 
improvement in surface smoothness like this operation gestalt 2 by preparing a slit-like 
pattern in the circuit pattern (pad) of a uniform large area, or after the wiring. 
[0037] Furthermore, it cannot be overemphasized that it is applicable to all usual 
wiring that the structure with this slit does not remain only in a pad, but includes **** 
wiring used for a power-source line etc. 

[0038] As mentioned above, as for invention made by this invention person, it is 
needless to say that it can change variously in the range which is not limited to said 
operation gestalt and does not deviate from the summary. 
[0039] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical 
thing among invention indicated in this application is explained briefly. 
[0040] In the wiring structure using the DAMASHIN method, when the width of face of 
the pattern of the wiring section is wide, since the object area polished becomes small, 
the crevice by the dishing effectiveness is not generated by preparing a slit in the plane 
region of the pad especially used for the probe of TEG. Thereby, degradation of the 
surface smoothness of the circuit pattern by dishing at the time of CMP polish can be 
reduced. 

[0041] Since the surface smoothness of wiring can be secured in the pad of 
multilayer- interconnection structure using the DAMASHIN method by this also when 
a uniform circuit pattern is arranged for the pad of the test element group (TEG) for 
the quality evaluation of a semiconductor device to a large area as usual, the test for 
quality evaluation can be ensured. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing l] It is the chip top view showing the outline configuration of RAM on the 
semiconductor wafer of the operation gestalt 1 of this invention. 


[Drawing 2] It is the sectional view cut with the A- A' line of the pad part of the test 
element group (TEG) of drawing 1 . 

[Drawing 3] It is drawing showing the configuration of the pad of the test element 
group (TEG) of this operation gestalt 1. 

[Drawing 4] It is the top view showing the configuration of the pad of the test element 
group (TEG) of RAM of the operation gestalt 2 of this invention. 

[Drawing 5] It is the top view showing the configuration of other pads of the test 
element group (TEG) of RAM of this operation gestalt 2. 

[Drawing 6] It is drawing for explaining the trouble of the pad of the test element 
group (TEG) of the conventional RAM. 

[Drawing 7] It is drawing for explaining the trouble of the pad which consists of 
multilayer-interconnection structure of the test element group (TEG) of the 
conventional RAM. 
[Description of Notations] 

1 - A RAM chip, 2 - A test element group (TEG), 2A - Test element, Two Al - The pad 
of TEG, two A2 ■ The pattern for a test, 2 A3 " Wiring, 3 [ - An MOS transistor, 6 / 
An insulating layer, 6A/ - An interlayer insulation film, 7A/ - The 1st layer of wiring, 
7B-7F / - The 2nd layer of wiring -, the 6th layer of wiring, 8 / - Contact wiring, 9 9A, 
9B / - Slit. ] - The pad of a RAM chip, 4 A memory mat, 1A - The principal plane of a 
RAM chip, 5 


Abstract: 

PROBLEM TO BE SOLVED: To suppress degradation in the planarity of a wide wiring 
due to dishing in chemical mechanical polishing by providing a wide wiring on a 
semiconductor element and making a slit in the planar region of each wiring layer. 
SOLUTION: An insulation layer is formed on the major surface 1A of a semiconductor 
chip 1 on which an MOS transistor 5 is formed and the first layer 7A of wiring is 
formed thereon. A wiring pattern is formed by etching an insulator 6 and a metal for 
forming the first layer 7 A of wiring is deposited and then it is etched to make a 
plurality of slits 9 at specified positions in the region of pad 2A1 on the first layer 7A of 
wiring. Subsequently, the first layer 7A of wiring and the region of pad 2A1 are formed 
by damascene method for planarizing it by chemical mechanical polishing. According to 
the method, degradation in the planarity of a wiring pattern due to dishing in chemical 
mechanical polishing can be suppressed. 


[Translation done.] 
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